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PARTICULATES MONITORING NETWORK DATA
1969

INTRODUCTION

A network of high-volume samplers was installed in (969 to evaluate the magnitude of particulate
matter poilution in Arizena atmospheres. The high-volume sampler was chosen to monitor
particulates in the air because air quality criteria for particulate matter published by the U.5.
Public Health Service were based on high-volume sampler measurements.  U.S. Public Health
Service criteria constitute the main basis for State standards on ambient air quality.

The high-volume sampler measures the mass concentration of suspended particulates by capturing
the particles on an 8 x 10 inch, pre~weighed, fiberglass filter. Phowgraphs of the sampler
are in the Appendix of this repors.

Sampling time and flow rate were 24 hours and 1.1 - 1.7 cubic meters/min. The mass concentra-
tion was then computed by measuring the weight of collected particles and dividing it by the
volume of air sampled.

The filters were analyzed for specific constituents such as benzene-soluble organics, sulfates,
and various metals,

The sampiing sites were classified into two sourca-related areas:

1. Smelter areas - Aje Ciaypool (Miami)
‘ Daouglas East Plantsite
Florence Hayden
San Manuel Superior
1, Background areas (no majar sources) - Davis Dam
Organ Pipe Cactus National Monument
Page
These sampling locations are illustrated on Figure 1. Specific location details are listed in

the Appendix. Davis Dam will be reclassified into a third area, power plants, in late 1970 or
1971, whenever the Mohave plant starts up. Page will be reclassified into this third area in
1973 ar 1974 whenever the Navajo plant begins production, Thus the effects of the power plants
‘on particulate concentrations will be easiar to ascertain than the effects of the smelters.

COrgan Pipe was chosen as a site to determine the background concentration of particulates in
the Arizona desert.






FINDINGS
. Total Suspended Particulates -

A summary of results is given in Table | and Figure 2, Six stations, Ajo, Claypool, Douglas,
Florence, Hayden and Superior, exceeded both the annual and the daily standard. Douglas and
Hayden were by far the highest. In fact, Figwre 2 indicates that both Douglas and Hayden
exceeded the maximum daily standard, 100 ugm/m3, 96% of the time in 1969. Ajo, slightly
slightly exceeded the annual standard, 70 ugm,’m3, in 1969,

Five stations, Davis Dam, East Plantsite, Organ Pipe, Page and San Manuel, did not exceed
the annual standard. The lowest three stations, Organ Pipe, Page and San Manue! were beiow
the maximum daily standard, 100 ugm/m3, 98% of the time.

The Maricopa County Health Department has a sampler on their butiding at 1825 East Roosevelt
Street in Phoenix. They found the geometric mean for total particulates at that location to be
118 ugm/m3 in 1969.

2. Benzene Soluble {Tabie 2) -

The highest annual average, 10.4 ugm/m3, was in Douglas. This may have been a result of the
sampler's proximity to heavy vehicular waffic at the International border.

Maricopa County reported i1.l ugm/m3, at their Phoenix location.

The highest annual averages in the National Air Sampling Network {NASN) in 1969 were 7.1
in Mabile, Alabama and 16.0 in Pasadena, California.

There aré no criteria or standards for benzene-soluble particulates.
3. Suifates (Tabie 2) -

The highest station by far was Hayden. Other smelter areas were alse significantiy high. Cne
interesting fact was the relatively low concentration of total suspended particulates in Organ
Pipe. contrasted with the relatively high sulfates. This indicates that some particulates fram
Ajo may be getting to Organ Pipe.

Maricopa County reported an annual average of 3.38 ugm/mg, from their Phoenix location on
East Roosevelt Street,

The highest annua! averages in the NASN in 1965 were 28.8 in New York City and 24.3 in
Philadeiphia.

4, Metals (Table 2) -
The metals with highest concentrations were Cadmium, Copper, Ircn, Lead and Zinc.r

4.1 Cadmium - In Hayden the annual average Cadmium concentration was the highest,
0.321 ugm/m3. The maximum 24 hour average concentration was 2.786 ugm/m3 in Hayden.

As a matter of interest, it was noted that Hayden's annual average, 0.321 ugm/m3, was
six times higher than the highest value in the 1964 NASN {(National Air Sampling Network),
0.050 ugm;’m3 in Covington, Kentucky.






Tabie |

1969

TOTAL SUSPENDED PARTICULATES
Micrograms per Cubic Meter

NUMBER ARITH, GEOM, STD. GEOM.
STATION SAMPLES MiN UM MAXTMUM MEAN MEAN DEV.
Ajo 21 28 222 128 87 .7
Claypool 48 38 344 £31 117 1.6
Davis Dam 45 5 144 39 29 2.1
Douglas 26 54 703 357 240 1.7
East Plantsite 46 10 £31 57 51 .7
Florence 33 28 - 385 166 149 2.9
Hayden 37 87 716 245 224 i.6
Organ Pipe Cactus
National Monument i3 14 51 28 16 i.5
Page 50 2 124 30 17 2.2
San Manuel 18 21 74 46 43 1.5
Superior 38 59 EEY) 159 139 .5

State Air Quality Standards -

24 hour average - limit of 100 micrograms per cubic meter

Annual geom. mean - limit of 70 micrograms per cubic meter

Arizona State Department of Health
Division of Air Pollution Control

Septamber |970







Table 2

1969
SPECIFIC CONSTITUENTS OF PARTICULATE MATTER

Arithmetic Mean in Micrograms per Cubic Meter

; . : :

N - O - - - O O R

< 3 5 g u s 3 3 £ g 2
Benzene Sol. | 2.9 55 .4 10,4 2.0 3.6 5.6 1.0 f.4 |.6 3.2
Nitrates g .8 1.2 g 2.6 1.7 1] .3 .5 A b
Sulfates 8.1 13.0 3.4 9.4 10.1 2.9 40.7 6.1 2 6.2 7.8
Arsenic - 003 LG .00 004 007 .01 006 | .005 001 009 0l
Cadmium 005 .02 L0032 Ol 006 013 321 .002 .002 002 019
Chromium 004 007 § .004 0l 004 .G18 Q13 028 .004 005 009
Cobalt .00t 004 | 004 001 Nh]; Q09 012 - 003 9 .00t 0062
Copper .4 1.3 4 8 5 ) 5.2 .5 . g 8
lron : 1.0 1.6 b 1.5 [ 1.7 4.8 .5 4 1.0 1.2
Lead N 1.2 A .5 1.2 .5 3.2 L .04 2 5
Manganese .03 .05 .02 .2 02 .05 .05 Rl 0l .02 N
Moly. NR 004 003 Q2 .0003; .008 G2 1 NR 007 - -
Nickel 004 004 | 005 .Go8 .0012 05 0155 .0i2 002 003 004
Zinc .8 1.8 2.7 2.8 7.9 19 3.4 4 2.3 2 1.7

Arizona State Department of Health
Division of Air Pollution Control

September 1970






4.2 Copper - Copper was highest in the smelter areas, with Hayden having the highest con-
centration. Ewven in Organ Pipe, Copper is present in the atmosphere in significant
amounts. The 1969 annual average concentration in Hayden, 5.21 ugm/’m3, was eight
times higher than the highest value in the 1964 NASN, 0.65 ugm/mB, in Evansville,
Indiana.

4.3 fran - Again, Hayden had the highest annual average, 4.8 ugm/m3, with other smetter areas
three to four times lower, The highest arithmetic mean concentratien in tha 1964 NASN

was 5.5 ugm/m3 in East Chicago, indiana.

The maximum 24 hour average in Hayden was 10.2. The air quality criteria fer iron
oxide recommended by the American Industrial Hygiene Association in 1968 are: °

24-hour Maximum — ugm/m3 -— 30-day Maximum

Rural . .. .......... G0
Residential . ........ . k50
Commercial ... ...... 100
Industrial. . . ... ..... 50 L. 100
4.4 Lead - The highest annual averages were 3.2 in Hayden and 2,2 in East Plantsite. The

highest average concentration in the 1964 NASN was 2.7 ugm/m3 in Minneapalis.
Maricopa County reported 2.82 ugm/m3 at 1825 East Rooseveait in Phaoenix.

4.5 Zine - The highaest annual average concentration was 7.9 ugm/m3 at East Plantsite. The
maximum annual average reported by NASN in 1964 was |70 at Covington, Kentucky.

5, Seasonal Effects -

Seasonal effects on particulate concentrations are shown on Figures 3. A. and 3. B. which plot
monthly average concentrations in 1969,






CONCLUSIONS

The air quality standards for total suspended particulates were exceeded significantly in {969,
in Claypoel, Douglas, Florence, Hayden and Superior.

in Ajo these starndards were exceeded slightiy.

In East Plantsite, Davis Dam and Page, the daily standard was exceeded but not the annual.

In Organ Pipe Cactus Nationai Monument neither standard was exceeded.

Background particulate concentrations at two desert locations were determined. They are:

Annual geometric mean - ugm/m3

Davis Dam . ........... 29
Organ Pipe ........... 27

Five metals, Cadmium, Copper, iron, Lead and Zinc, were present in high concentrations relative
to the results of the National Air Surveiilance Netwark.

The metals, especially Copper and lron and sulfate concentrations are useful in determining the
source of the particuiates.

Mo strong seascnal effects on particulate concentrations were chserved. There was a slight
effect in Douglas where concentrations in November and December were two or three times higher.

- iD=
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HIS unit is the recommended instru-

ment for sampling large volumes of
air, for suspended particulate maiter. The
Sampler consists of a specially housed
motor in a cast aluminum housing.

The Filter Holder consists of a cone shaped
stainless steel filter-support screen, which
accommodates 8" x 107 {ilter paper, with
a cast aluminum face plate, sealed with a

neoprene sponge rubber gasket. Attached

to Sampler with an aluminum threaded

ring for easy assembly.

Air is drawn through the Filter Holder and
measured with a visa float flowmeter which

must be calibrated. Note: European medels

usually operate with 230 volt motors,

available upon request.

SPECIFICATIONS: Net Weight: 14 ibs.
Gross Weight: 22 lba.







MODEL GMWL 2000
With Aluminum Shelier
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LUMINUM shelter designed for

outdoor sampling, all equip-
ment containad inside shelter, De-
signed to keep everything out of the
weather. All assembled ready for
immediate operation. Fabricated
from .080 aluminum, sturdy and
rigid. Will not deteriorate and will
last for many years. Roof of shelter
hinges easily to insert or remove
Filter Paper. No painting or main-
tenance necessary.

SPECIFICATIONS
Shelter Net Weighl: 26 lbs.

Complete Sampler, Filter Holder and Sheltar Gross
Weight: 48 lbs.







2102 —a]

cloe

1

OiH0 ‘S3A37D
CH NANOLIDQINE 59¢8

DHI SHEOM TVIIW TYYINID
0002 TAMWO T34A0W

8002

8102 'H

6002

Iy

[¢0CHY 8102 H4

KN

- iii -






H1-VOL. SAMPLER LOCATIONS - 1969

. Ajo = March 19 - April |5, 1969 --- 600 North Second Avenue

June 23 - - December 31, 1969 - Arizona Highway Dept., Well Road
Claypool — Arizona Highway Dept., U.S. Highway 60 - 76

Davis Dam — Davis Dam on the Colorado River, U.S. Bureau of Reclamation,
Department of Interier

Douglas — U.S. Customs Building, First Street and R.R. Avenue

East Plantsite — {ndian Road, across from the Longfeliow Elementary School
Florence — Arizona State Prison, East Buite Avenue

Hayden — Hayden Fire Station, 643 Canyon Drive

Organ Pipe Cactus Mational Monument — National Park Service Visitors Center

Page — Airport, U.S. Bureau of Reclamation

. San Manuel — First Avenue Elementary Schoal, Nerth First Avenue

. Superior — Arizona Highway Department, 951 Main Street
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Sulfur Dioxide Monitoring Network Study
1969

During the year 1969, the Air Quality Evaluation
Unit of the Abatement Section conducted state-
wide studies of sulfur dioxide (SO2) contaminants
in the ait.

METHODS

Bockman Instruments Model 906 Sulfur Dioxide
Analyzers and Bristol Model 760 Dynamaster
Strip Chart Recorders were placed at des ignated
sites throughout the State. The 906 Analyzers
we the coulometric method far the detection of
suifur dioxide. '

Analyzers and recorders were located within
Cochise., Gila, GCreenlee, Pima and Pinal
Counties because of their relevance to populated
areas and their availability. Studies of these
counties in 1967 indicated that 99.9 percent of
the sulfur dioxide emissions emanated from these
areas. Too, measwements of sulfation rates in
1068 and 1989 showed high sulfation rates
especially in the copper smelter towus and other
industrial sites which are responsible for 99.8
percent of the total sulfur dioxide contaminants
in Arizona’s air.

Figure A (page 2), illustrates sulfur dioxide
network locations. It should be noted that these
locations are not to be interpreted as sites of
concentrations of sulfur dioxide.

FINDINGS

Table 1 (page 3}, presents a summary of the
1960 sulfur dioxide readings by maximum hourly,
daily and annual averages. It shows the percent
of time that the daily and hourly averages ex-
ceeded hourly and daily standards for sulfur
dioxide in the ambient air as established by the
State Board of Health in January 1970.

15

Figure B (page 4), shows the moathly average
sulfur dioxide (809} concentrations throughout the
areas studied.

Figuwre C (page 5), indicates the percent of
hourly averages which exceed the hourly Arizona
State air guality standard for sulfur dioxide.

CONCL,USIONS

1. The sulfur dioxide levels in all seven smelter
areas show high rates of sulfur dioxide in
the ambient air and these levels substantially
exceed the standards established by the
State Board of Health.

2. Hayden evidenced the highest level of sulfur
dioxide in the ambient air with the daily
standard exceeded by a maximum factor of

y +=% howrly by 58 and annually by a factor
of9-8 56

7.5

3. Hayden also claims first place as the area
in which the hourly standard was most
frequently exceeded - a total of 615 times
during 60 percent of the year 1963,

4. Douglas and Hayden, where 502 concentra-
tions were highest from August to December,
evidenced the most marked seasonal effects.

REFERENCE

U.8. Depariment of Health, FEducation, and
Welfare; Public Health Service; Consumer Protec-
tion and Environmental Health Service, Report for
Consultation on the Phoenix-Tucson Intrastate
Air Quality Contrel Region (Arizonal, September
1969,



= o =

-

YAVAPAIL

GILA

MARICOPA
SUPERIOR
N\ tiavoe

PINAL

( CLIFTON

@CLAYPUOL =iy

SANYMNUEL@ GRANDAM

ARIZONA FIGURE A
1969 SULFUR DIOXIDE MON}TOR!NG NETWORK

M N A
0 A P |
q COCONINDO

| [ T
A A C
v J H
E 0 A

TN

@AJD

PIMA

c O0C

DDUGLAS
S ANTA @

CRUZ DOUGLAS

S E
North

South

ARIZONA STATE DEPARTMENT OF HEALTH

Division of Air Poliution Control

1970



TABLE 1

0i6% -

[CIU0Y UOIRLIO J1Y 18 HOLSIALG

HITTY3H 40 LN3WLYYLIQ ALVLS YNOZIYY

{‘13e 1~ o 18 TjoA) wd §-205 j0 gl udn 098°z 310N

*06 S plepuElg jenuly ajelg

69 L1 i Bt 601 06 ¥l 86 adelony |enuiy
LLE b9
{prepuerg Ajteq aiels)
89 Tt L°€5 B8 08 0y 781 05 PURS F1i%0 235
sw/udn gz < sheq jo Juadag
188 806 65k 658 806 {1 595 601’1 adelary Ajteq Wnuixey
bLASE” 71
. _ . . ) : . . (prepuelg Auno ajels)
0 .q 1 gel 9t 9¢ 60 [ 51 glli/WaN 6§ < SMOY Jo JuadIag
Bib'Y 0I6'Y —H16 56T 997 Gy’ 016'f 876'C adesony Ajmoj wnwixey
wSLh ©94E
L9 LL 03 L 18 18 08 L £13A099Yy Ele(] Juadlag
€7
16/2%-1/1L
B/ L-11/% 16/21-22/5 | 18/21-L1/1 18/21-2/% 18/21-E1/11 1£/21-1/01 16/21-4/2 12/4-61/¢ potiad ulsojiuoly
HOIHI4NS TANNYA NYS N3OAVH §ineg }10N NOL41M2 TO0HAVID L1204
SY119A00

(sw/wsn) Ny jo o3} 2iqn) Jad TS sweldediy ul suoleRUIdUST 20s

6961 - ONIYOL INOW JAIX0Id YN IS 40 AUVHWNS




MONTHLY AVERAGE SULFUR DIOXIDE (SO2) CONCENTRATIONS - i969

SUPERIOR

FIGURE B
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PERCENT OF HOURLY AVERAGES EXCEEDING HOURLY
ARIZONA STATE AIR QUALITY STANDARD (850 ugm/m3) - 1969
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